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SEE - THROUGH DISPLAY DEVICE The deformation unit may be wound around both edges of 
the bridge unit so that the bridge unit has an arch shape . 

CROSS - REFERENCE TO RELATED The bridge unit may have elasticity . 
APPLICATIONS The both edges of the bridge unit may include recess 

5 regions , and the deformation unit may be wound around the 
This is a divisional of U.S. application Ser . No. 16/364 , recess regions . 

333 , filed Mar. 26 , 2019 , which claims priority from Korean According to an aspect of another example embodiment , 
Patent Application No. 10-2018-0126314 , filed on Oct. 22 , there is provided a see - through display device including : an 
2018 in the Korean Intellectual Property Office , the disclo image generation unit configured to emit a virtual image 
sures of which are incorporated herein by reference in their 10 light ; a light combining unit configured to combine the 
entireties . virtual image light and an actual image light ; and a driving 

unit including : a supporting unit ; and a deformation unit 
BACKGROUND disposed between the supporting unit and the image gen 

eration unit and configured to move the image generation 
1. Field 15 unit closer to the light combining unit as a length of the 

deformation unit increases , wherein the driving unit may be 
Apparatuses and methods consistent with exemplary configured to control a distance between the image genera 

embodiments relate to see - through display devices . tion unit and the light combining unit through the deforma 
tion unit and the supporting unit . 

2. Description of the Related Art The driving unit may further include a driving control unit 
configured to control the deformation unit , and the driving 

Recently , as the development of electronic and display control unit may control the length of the deformation unit 
devices that may realize virtual reality ( VR ) , interests with by applying an electrical signal to the deformation unit . 
respect to VR have increased . As a next step of VR , The length of the deformation unit may be changed 
technologies ( methods ) that may realize augmented reality 25 according to a temperature of the deformation unit , and the 
( AR ) and mixed reality ( MR ) have been studied . temperature of the deformation unit may be controlled by 

Unlike VR that premises a complete virtual world , AR is the electrical signal . 
a display technique that further increases an effect of reality The see - through display device may further include a 
by overlapping ( combining ) imaginal objects or information restoration unit provided between the supporting unit and 
on an environment of the real world . Considering that VR is 30 the image generation unit , and the restoration unit may have 
limitedly applicable to a field , such as games or virtual a characteristic of returning to an initial state when the 
experiences , AR may be applicable to various real environ- restoration unit is deformed . 
ments . In particular , AR draws attention as a next generation The restoration unit may include a bar having elasticity , 
display technique suitable for a ubiquitous environment or and both edges of the bar respectively may contact the 
an internet of things ( IoT ) environment . AR may be an 35 supporting unit and the image generation unit . 
example of MR in that AR mixes the real world and The bar may be provided a pair of torsion springs , and the 
additional information ( virtual world ) . pair of bars may extend in a direction crossing each other . 

The restoration unit may include a torsion spring , and 
SUMMARY both edges of the torsion spring respectively may contact the 

40 supporting unit and the image generation unit . 
One or more exemplary embodiments provide miniatur- The torsion spring may be provided a pair , and the pair of 

ized and lightweight see - through display devices . torsion springs may face each other with the supporting unit 
One or more exemplary embodiments provide see- and the image generation unit therebetween . 

through display devices configured to continuously change According to an aspect of another example embodiment , 
a focal distance thereof . 45 there is provided a see - through display device including : an 

According to an aspect of an example embodiment , there image generation unit configured to emit virtual image light ; 
is provided a see - through display device including : an image a light combining unit configured to form a virtual image 
generation unit configured to emit virtual image light ; a light based on the virtual image light ; a deformation unit config 
combining unit configured to combine the virtual image ured to control a distance between the virtual image and the 
light and actual image light ; and a driving unit including a 50 light combining unit ; and a driving control unit configured 
deformation unit and a bridge unit disposed between the to control a length of the deformation unit to adjust the 
deformation unit and the image generation unit , and con- distance between the virtual image and the light combining 
figured to control a distance between the image generation unit . 
unit and the light combining unit through the deformation The driving control unit may increase the distance 
unit and the bridge unit . 55 between the virtual image and the light combining unit by 
A length of the deformation unit may change according to reducing the length of the deformation unit . 

a temperature of the deformation unit . The see - through display device may further include a 
The driving unit may further include a driving control unit bridge unit disposed between the deformation unit and the 

that controls the deformation unit , and the driving control image generation unit , wherein as the length of the defor 
unit may control the temperature of the deformation unit by 60 mation unit decreases , the bridge unit moves the image 
applying an electrical signal . generation unit closer to the light combining unit , and as the 
As the length of the deformation unit decreases , the bridge image generation unit is disposed closer to the light com 

unit may move the image generation unit closer to the light bining unit , the distance between the virtual image and the 
combining unit to decrease the distance between the image light combining unit 300 is increased . 
generation unit and the light combining unit . The driving control unit may increase the distance 

The deformation unit may include a shape memory alloy between the virtual image and the light combining unit by 
( SMA ) . increasing the length of the deformation unit . 
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The see - through display device may further include : a stood as including only a , only b , only c , both a and b , both 
supporting unit spaced apart from the image generation unit a and c , both b and c , all of a , b , and c , or any variations of 
with the deformation unit that is disposed between the the aforementioned examples . 
supporting unit and the image generation unit ; and a resto- FIG . 1 is a block diagram of a see - through display device 
ration unit arranged between the supporting unit and the 5 10 according to an example embodiment . 
image generation unit , wherein as the length of the defor- Referring to FIG . 1 , the see - through display device 10 
mation unit increases , the image generation unit is disposed including an image generation unit 1 , a driving unit 2 , and 
closer to the light combining unit , and as the image genera- a light combining unit 3 may be provided . The term “ see 
tion unit is disposed closer to the light combining unit , the through display device ” may be also referred to as “ trans 
distance between the virtual image and the light combining 10 parent display device . ” The see - through display device 10 unit is increased . may be a device that combines actual image light with 

virtual image light and provides the combined light to a user . BRIEF DESCRIPTION OF THE DRAWINGS The actual image light may be light that is emitted from an 
The above and / or other aspects will be more apparent by 15 actual object and includes image information with respect to 

describing certain example embodiments , with reference to the actual object . The virtual image light may be light that 
the accompanying drawings in which : is emitted from , for example , a display device , such as a 

FIG . 1 is a block diagram of a see - through display device spatial light modulator ( SLM ) and includes required virtual 
according to an example embodiment ; image information . 
FIG . 2 is a conceptual drawing of a see - through display 20 The image generation unit 1 may emit virtual image light . 

device according to an example embodiment ; For example , the image generation unit 1 may include a 
FIG . 3 is a perspective view of a bridge unit of FIG . 2 ; liquid crystal on silicon ( LCoS ) . The driving unit 2 may 
FIG . 4 is a perspective view of a driving unit of FIG . 2 ; control a location of the image generation unit 1. For 
FIGS . 5 and 6 are conceptual drawings for explaining an example , the driving unit 2 may adjust a location of the 

operation of the see - through display device of FIG . 2 ; 25 image generation unit 1 so that the image generation unit 1 
FIGS . 7 and 8 are conceptual drawings for explaining an may be placed close to the light combining unit 3 or away 

operation of a see - through display device according to from the light combining unit 3. The light combining unit 3 
another example embodiment ; may combine a virtual image with an actual image . For 
FIGS . 9 and 10 are conceptual drawings for explaining an example , the light combining unit 3 may include a beam 

operation of a see - through display device according to 30 splitter . 
another example embodiment ; and FIG . 2 is a conceptual drawing of a see - through display 
FIGS . 11 and 12 are conceptual drawings for explaining device 11 according to an example embodiment . FIG . 3 is a 

an operation of a see - through display device according to perspective view of a bridge unit 220 of FIG . 2. FIG . 4 is a 
another example embodiment . perspective view of a driving unit 200 of FIG . 2 . 

Referring to FIGS . 2 through 4 , the see - through display 
DETAILED DESCRIPTION device 11 including an image generation unit 100 , the 

driving unit 200 , and a light combining unit 300 may be 
Example embodiments are described in greater detail provided . 

below with reference to the accompanying drawings . The image generation unit 100 may emit virtual image 
In the following description , like drawing reference 40 light . For example , the image generation unit 100 may 

numerals are used for like elements , even in different include an LCoS and a light source . The image generation 
drawings . The matters defined in the description , such as unit 100 may provide virtual image light to the light com 
detailed construction and elements , are provided to assist in bining unit 300 . 
a comprehensive understanding of the example embodi- The driving unit 200 may control a location of the image 
ments . However , it is apparent that the example embodi- 45 generation unit 100. The driving unit 200 may include a first 
ments can be practiced without those specifically defined deformation unit 210 , a bridge unit 220 , and a driving 
matters . Also , well - known functions or constructions are not control unit 230. The first deformation unit 210 may be of a 
described in detail since they would obscure the description wire type . A length of the first deformation unit 210 may 
with unnecessary detail . vary according to a temperature of the first deformation unit 

It will also be understood that when an element is referred 50 210 and an electric field formed in the first deformation unit 
to as being “ on ” or “ above ” another element , the element 210. For example , the first deformation unit 210 may include 
may be in direct contact with the other element or other a shape memory alloy ( SMA ) , an electro - active polymer 
intervening elements may be present . ( EAP ) , and a combination of these materials . When the first 

In the following embodiments , the singular forms include deformation unit 210 includes an SMA , the first deformation 
the plural forms unless the context clearly indicates other- 55 unit 210 may have a relatively small length at a relatively 
wise . It should be understood that , when a part “ comprises ” high temperature and may have a relatively large length at 
or “ includes ” an element in the specification , unless other- a relatively low temperature . For example , the length of the 
wise defined , other elements are not excluded from the part first deformation unit 210 may increase as the temperature of 
and the part may further include other elements . the first deformation unit 210 decreases , and the length of 

Also , in the specification , the term “ units ” or 60 the first deformation unit 210 may decrease as the tempera 
modules ” denote units or modules that process at least one ture of the first deformation unit 210 increases . When the 
function or operation , and may be realized by hardware , first deformation unit 210 includes an EAP , a length of the 
software , or a combination of hardware and software . first deformation unit 210 may extend in a direction vertical 

Expressions such as “ at least one of , ” when preceding a to an electric field when the electric filed is applied to the 
list of elements , modify the entire list of elements and do not 65 first deformation unit 210. For convenience of explanation , 
modify the individual elements of the list . For example , the hereinafter , the deformation of the first deformation unit 210 
expression , " at least one of a , b , and c , ” should be under by temperature will be described . 

a 
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The temperature of the first deformation unit 210 may be focusing element 320. Accordingly , a virtual image with 
controlled by an electrical signal applied to the first defor- respect to an image generated by the image generation unit 
mation unit 210. The electrical signal may be applied by the 100 may be formed . 
driving control unit 230. The driving control unit 230 may The light combining element 310 may reflect a portion of 
include a voltage supply , a current supply , or a power supply 5 light incident to the light combining element 310 and may 
to generate the electrical signal . The electrical signal may be transmit the other portion thereof . For example , the light 
a voltage signal or a current signal . For example , the combining element 310 may include a cube beam splitter or 
temperature of the first deformation unit 210 may change a plate beam splitter . For convenience of explanation , it is 
according to a value of the voltage signal or the current depicted as that the light combining element 310 includes a 
signal that is applied to the first deformation unit 210. In an 10 cube beam splitter . 
example embodiment , the temperature of the first deforma- Various optical elements may further be disposed between 
tion unit 210 may be increased by applying a voltage to the the image generation unit 100 and the light combining unit 
first deformation unit 210 by the driving control unit 230 . 300. For example , optical elements for controlling a length 
When a voltage is not applied to the first deformation unit of a light path may be disposed between the image genera 
210 , the temperature of the first deformation unit 210 may 15 tion unit 100 and the light combining unit 300 . 
be reduced . As such , the driving unit 200 may apply heat to FIGS . 5 and 6 are conceptual drawings for explaining an 
the first deformation unit 210 by using an electrical signal , operation of a see - through display device 11 of FIG . 2. For 
so that the temperature of the first deformation unit 210 may convenience of explanation , descriptions substantially iden 
change as a result of the supply of heat . tical to the descriptions made with reference to FIGS . 2 

The bridge unit 220 may be arranged between the first 20 through 4 may be omitted . 
deformation unit 210 and the image generation unit 100. As In FIG . 5 , the driving control unit 230 may not apply a 
depicted in FIGS . 3 and 4 , the bridge unit 220 may include voltage or a current to the first deformation unit 210 , 
a plate type member extending in a direction . The bridge unit whereas the driving control unit 230 in FIG . 6 may apply a 
220 may include recess regions 220a , 2205 , 220c , and 220d voltage or current to the first deformation unit 210 . 
facing each other on both edges in an extending direction . 25 With reference to FIG . 5 , the image generation unit 100 
The recess regions 220a , 2206 , 220c , and 220d may be used may be spaced apart from the light combining element 310 
to fixate the first deformation unit 20 at the edges of the as much as a distance Y . The image generation unit 100 
bridge unit 220 , and may be also referred to as the term may emit virtual image light . The virtual image light may 
" depressions ” or “ grooves . ” transmit through the light combining element 310. A portion 

The bridge unit 220 may have elasticity . The bridge unit 30 of the virtual image light may be reflected by the light 
220 may be of an arch type by bending by the first defor- combining element 310. The virtual image light that is 
mation unit 210. Edge units of the bridge unit 220 may be transmitted through the light combining element 310 may 
wound by the first deformation unit 210. The first deforma- reach the light focusing element 320 . 
tion unit 210 may be wound around the recess regions 220a , The light focusing element 320 may generate reflected 
2205 , 220c , and 220d of the edge units of the bridge unit 35 light by reflecting the virtual image light . The reflected light 
220. The recess regions 220a , 2205 , 220c , and 220d may fix may be virtual image light reflected by the light focusing 
the first deformation unit 210 to the bridge unit 220. Accord- element 320. The reflected light may be reflected by the light 
ingly , locations of the first deformation unit 210 and the combining element 310 and may be focused on the eyes of 
bridge unit 220 may be arranged . The degree of bending of a user 500 of the see - through display device 11. Accordingly , 
the bridge unit 220 may vary according to the length change 40 the user 500 may observe a virtual image generated by the 
of the first deformation unit 210. The term “ degree of image generation unit 100. Although not shown , a portion of 
bending " may be also referred to as “ degree of curve ” or the reflected light may transmit through the light combining 
“ degree of curvature . ” When the length of the first defor- element 310 . 
mation unit 210 is reduced , the degree of bending of the The image generation unit 100 may be arranged between 
bridge unit 220 may be increased . Accordingly , a distance 45 the light focusing element 320 and a focal point of the light 
between the image generation unit 100 and the light com- focusing element 320. Accordingly , the light combining unit 
bining unit 300 may be reduced . When the length of the first 300 may form a virtual image 400. The virtual image 400 
deformation unit 210 is increased , the degree of bending of may be spaced apart from the light combining element 310 
the bridge unit 220 may be reduced . Accordingly , the as much as a distance X . 
distance between the image generation unit 100 and the light 50 Referring to FIG . 6 , a temperature of the first deformation 
combining unit 300 may be increased . unit 210 may be increased by applying a voltage to the first 

The light combining unit 300 may combine a virtual deformation unit 210. The voltage may be applied by the 
image with an actual image . The light combining unit 300 driving control unit 230. Accordingly , a length of the first 
may include a light combining element 310 and a light deformation unit 210 may be reduced . The degree of length 
focusing element 320. The light focusing element 320 may 55 change of the first deformation unit 210 may be controlled 
reflect and focus virtual image light incident to the light by controlling the temperature of the first deformation unit 
focusing element 320. For example , the light focusing 210 . 
element 320 may include a concave mirror , a convex lens , or The degree of bending of the bridge unit 220 may be 
a combination of the concave mirror and the convex lens . increased . The bridge unit 220 may dispose the image 
When the light focusing element 320 includes a convex lens , 60 generation unit 100 closer to the light combining unit 300 by 
the light focusing element 320 may be disposed between the pushing the image generation unit 100 toward the light 
light combining element 310 and the image generation unit combining element 310. The image generation unit 100 and 
100. For convenience of explanation , hereinafter , a case that the light combining element 310 may be spaced apart as 
the light focusing element 320 includes a concave lens will much as a distance Y2 , which is less than the distance Y1 . 
be described . The virtual image 400 may move away from the light 

The image generation unit 100 may be arranged between combining unit 300. The virtual image 400 may be spaced 
the light focusing element 320 and a focal point of the light apart from the light combining element 310 as much as a 

a 
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distance X2 , which is greater than the distance X ] . In other image 400 may be spaced apart from the light combining 
words , the virtual image 400 in FIG . 6 may be projected at element 310 as much as a distance X . 
a position further far away from the light combining element Referring to FIG . 8 , a temperature of the second defor 
310 , compared to the virtual image 400 in FIG . 5 . mation units 212 may be increased by applying an electrical 
Once the driving control unit 230 stops applying a voltage 5 signal to the second deformation units 212. For example , the 

to the first deformation unit 210 , the temperature of the first electrical signal may be a voltage signal or a current signal . 
deformation unit 210 may be reduced . The length of the first The voltage signal may be applied by the driving control unit 
deformation unit 210 may be re - increased to the length as 230. A length of each of the second deformation units 212 
shown in FIG . 5. The degree of bending of the bridge unit may be reduced . The image generation unit 100 may move 
220 be reduced . The image generation unit 100 may away from the light combining element 310. The image be may generation unit 100 and the light combining element 310 moved away from the light combining unit 300. For 
example , the image generation unit 100 may move towards may be spaced apart as much as a distance Y2 , which is 

greater than the distance Y1 . The degree of length change of the light combining element 310 by a distance Y , from the each of the second deformation units 212 may be controlled light combining element 310. The virtual image 400 may be 15 by controlling the temperature of the second deformation closer to the light combining unit 300. For example , the units 212 . 
virtual image 400 and the light combining element 310 may The virtual image 400 may move closer to the light 
be closer to each other by the distance X1 . combining unit 300. The virtual image 400 and the light 

The present disclosure may provide the see - through dis- combining element 310 may be spaced apart from each other 
play device 11 configured to control a location of the virtual 20 as much as a distance X2 , which is less than the distance Xj . 
image 400. The location of the virtual image 400 may be Once the driving control unit 230 stops applying a voltage 
continuously changed . or current signal to the second deformation units 212 , the 

The present disclosure may provide the see - through dis- temperature of the second deformation units 212 may be 
play device 11 in which the driving unit 200 that moves the reduced , and the shape of second deformation units 212 and 
location of the image generation unit 100 is miniaturized and 25 the location of the image generation unit 100 in FIG . 8 may 
lightweight return to the shape and the location as shown in FIG . 7 . 
FIGS . 7 and 8 are conceptual drawings for explaining Specifically , a length of the second deformation units 212 

operations of a see - through display device 12 according to may be re - increased . The image generation unit 100 may 
another example embodiment . For convenience of explana- move closer to the light combining unit 300. For example , 
tion , descriptions substantially identical to the descriptions 30 the image generation unit 100 may move from the light 
made with reference to FIG . 2 will be omitted . combining element 310 as much as the distance Y1 . The 

Referring to FIG . 7 , the see - through display device 12 virtual image 400 may move away from the light combining 
including an image generation unit 100 , a driving unit 200 , unit 300. For example , the virtual image 400 and the light 
and a light combining unit 300 may be provided . The image combining element 310 may be spaced apart from each other 
generation unit 100 and the light combining unit 300 may be 35 by the distance X ,. 
substantially identical to the image generation unit 100 and The present disclosure may provide the see - through dis 
the light combining unit 300 described with reference to play device 12 configured to control a location of the virtual 
FIG . 2 . image 400. The location of the virtual image 400 may be 

The driving unit 200 may control of a location of the continuously changed . 
image generation unit 100. The driving unit 200 may include 40 The present disclosure may provide the see - through dis 
second deformation units 212 , a supporting unit 240 , and a play device 12 in which the driving unit 200 that moves the 
driving control unit 230. Each of the second deformation location of the image generation unit 100 is miniaturized and 
units 212 may be substantially the same as the first defor- lightweight 
mation unit 210 described with reference to FIG . 2 except FIGS . 9 and 10 are conceptual drawings for explaining an 
for locations and a shape of the second deformation units 45 operation of a see - through display device 13 according to 
212 . another example embodiment . For convenience of explana 

The second deformation units 212 may be arranged tion , descriptions substantially identical to the descriptions 
between the supporting unit 240 and the image generation made with reference to FIGS . 7 and 8 will be omitted . 
unit 100. Edge units of each of the second deformation units Referring to FIG . 9 , the see - through display device 13 
212 may contact the supporting unit 240 and the image 50 including an image generation unit 100 , a driving unit 200 , 
generation unit 100 , respectively . A pair of the second and a light combining unit 300 may be provided . The image 
deformation units 212 are depicted in FIG . 7 , but it is an generation unit 100 and the light combining unit 300 may be 
example . In some other embodiments , a single deformation substantially the same as the image generation unit 100 and 
unit 212 or more than three second deformation units 212 the light combining unit 300 described with reference to 
may be provided 55 FIGS . 7 and 8 . 

The driving control unit 230 is electrically connected to The driving unit 200 may control a location of the image 
the second deformation units 212 and may apply an elec- generation unit 100. The driving unit 200 may include 
trical signal to the second deformation units 212. For second deformation units 212 , a supporting unit 240 , and 
example , the driving control unit 230 may apply a voltage or first restoration units 252 , and a driving control unit 230. The 
a current to the second deformation units 212 . 60 second deformation units 212 , the supporting unit 240 , and 

The driving control unit 230 of FIG . 7 may not apply an the driving control unit 230 may be substantially the same as 
electrical signal to the second deformation units 212. The the second deformation units 212 , the supporting unit 240 , 
image generation unit 100 may be spaced apart from the and the driving control unit 230 described with reference to 
light combining element 310 as much as a distance Y? . The FIGS . 7 and 8 . 
image generation unit 100 may emit virtual image light . As 65 The first restoration units 252 may be provided between 
described with reference to FIGS . 5 and 6 , the light com- the supporting unit 240 and the image generation unit 100 . 
bining unit 300 may form a virtual image 400. The virtual The first restoration units 252 may extend towards the image 
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generation unit 100 from the supporting unit 240. The first Referring to FIG . 11 , the see - through display device 14 
restoration units 252 may extend to cross each other . Edge including an image generation unit 100 , a driving unit 200 , 
units of each of the first restoration units 252 respectively and a light combining unit 300 may be provided . The image 
may contact the supporting unit 240 and the image genera- generation unit 100 and the light combining unit 300 are 
tion unit 100. The first restoration units 252 may have 5 substantially the same as the image generation unit 100 and 
elasticity . For example , each of the first restoration units 252 the light combining unit 300 described with reference to 
may include a bar including carbon . When the first restora- FIGS . 7 and 8 . 
tion units 252 are bent , the first restoration units 252 may The driving unit 200 may control a location of the image 
have restoration force to be restored to a state before generation unit 100. The driving unit 200 may include 
bending second deformation units 212 , a supporting unit 240 , second 

The driving control unit 230 of FIG . 9 may not apply an restoration units 254 , and a driving control unit 230. The 
electrical signal to the second deformation units 212. The second deformation units 212 , the supporting unit 240 , and 
image generation unit 100 may be spaced apart from the the driving control unit 230 are substantially the same as the 
light combining element 310 as much as the distance Y1 . A second deformation units 212 , the supporting unit 240 , and 
virtual image 400 may be spaced apart from the light the driving control unit 230 described with reference to 
combining element 310 as much as the distance X1 . FIGS . 7 and 8 . 

Referring to FIG . 10 , a temperature of the second defor- The second restoration units 254 may be arranged 
mation units 212 may be increased by applying an electrical between the supporting unit 240 and the image generation 
signal to the second deformation units 212. For example , the 20 unit 100. The second restoration units 254 may include 
electrical signal may be a voltage signal . The voltage signal torsion springs . When the second restoration units 254 are 
may be applied by the driving control unit 230. A length of distorted , the second restoration units 254 may have resto 
each of the second deformation units 212 may be reduced . ration force to be restored to a state before distortion . Edge 
The image generation unit 100 may move away from the units of each of the second restoration units 254 may contact 
light combining element 310. The image generation unit 100 25 the supporting unit 240 and the image generation unit 100 , 
and the light combining element 310 may be spaced apart respectively . 
from each other as much as a distance Y2 , which is greater The driving control unit 230 of FIG . 11 may not apply an 
than the distance Y . The degree of length change of each of electrical signal to the second deformation units 212. The 
the second deformation units 212 may be controlled by image generation unit 100 may be spaced apart from the 
controlling the temperature of the second deformation units 30 light combining element 310 as much as the distance Y? . 
212 . The virtual image 400 may be spaced apart from each other 

The virtual image 400 may be closer to the light com- as much as the distance X1 . 
bining unit 300. The virtual image 400 and the light com- Referring to FIG . 12 , a temperature of the second defor 
bining element 310 may be spaced apart from each other as mation units 212 may be increased by applying an electrical 
much as a distance X2 , which is less than the distance X1 . 35 signal to the second deformation units 212. For example , the 

The first restoration units 252 may be bent by the image electrical signal may be a voltage signal . The voltage signal 
generation unit 100 and the supporting unit 240. Accord- may be applied by the driving control unit 230. A length of 
ingly , the first restoration units 252 may have a restoration each of the second deformation units 212 may be reduced . 
force . The restoration force may act in a direction of The image generation unit 100 may move away from the 
increasing a distance between the image generation unit 100 40 light combining element 310. The image generation unit 100 
and the supporting unit 240 . and the light combining element 310 may be spaced apart as 

Once the driving control unit 230 stops applying a voltage much as a distance Y , which is greater than the distance Y. 
or current signal to the second deformation units 212 , the The degree of length change of each of the second defor 
temperature of the second deformation units 212 is reduced mation units 212 may be controlled by controlling the 
and the length of the second deformation units 212 may be 45 temperature of the second deformation units 212 . 
re - increased to return back to the state as shown in FIG . 9 . The virtual image 400 may move closer to the light 
Accordingly , the image generation unit 100 may be located combining unit 300. The virtual image 400 and the light 
closer to the light combining unit 300. For example , the combining element 310 may be spaced apart from each other 
image generation unit 100 may move towards the light as much as a distance X2 , which is less than the distance X? . 
combining element 310 by a distance Y , from the light 50 When the image generation unit 100 and the supporting 
combining element 310. The virtual image 400 may move unit 240 are closer to each other , the second restoration units 
away from the light combining unit 300. For example , the 254 may be twisted . Accordingly , the second restoration 
distance from the virtual image 400 to the light combining units 254 may have a restoration force to be returned to an 
element 310 may be increased to the distance X . initial state . The restoration force may act in a direction of 

The present disclosure may provide the see - through dis- 55 increasing the distance between the image generation unit 
play device 13 configured to control a location of the virtual 100 and the supporting unit 240 . 
image 400. The location of the virtual image 400 may be Once the driving control unit 230 stops applying a volt 
continuously changed . age / current to the second deformation units 212 , the tem 

The present disclosure may provide the see - through dis- perature of the second deformation units 212 is reduced and 
play device 13 in which the driving unit 200 that moves the 60 the length of the second deformation units 212 may be 
location of the image generation unit 100 is miniaturized and increased to return back to the state as shown in FIG . 11. The 
lightweight . image generation unit 100 and the light combining unit 300 

FIGS . 11 and 12 are conceptual drawings for explaining may be closer to each other . For example , the image gen 
an operation of a see - through display device 14 according to eration unit 100 may move towards the light combining 
example embodiments . For convenience of explanation , 65 element 310 by a distance Y from the light combining 
descriptions substantially identical to the descriptions made element 310. The virtual image 400 may be spaced apart 
with reference to FIGS . 7 and 8 will be omitted . from the light combining unit 300. For example , the virtual 
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image 400 may be spaced apart from the light combining move the image generation unit closer to the light 
element 310 by a distance X ,. combining unit as a length of the deformation unit 

The present disclosure may provide the see - through dis increases , 
play device 14 configured to control a location of the virtual wherein the driver is configured to control a distance 
image 400. The location of the virtual image 400 may be 5 between the image generation unit and the light com 
continuously changed . bining unit through the deformation unit and the sup 

The present disclosure may provide the see - through dis porting unit . 
2. The see - through display device of claim 1 , wherein play device 14 in which the driving unit 200 that moves the the driver further comprises a driving controller config location of the image generation unit 100 is miniaturized and ured to control the deformation unit , and the driving lightweight . controller controls the length of the deformation unit by The present disclosure provides a miniaturized and light applying an electrical signal to the deformation unit . weight see - through display device . 3. The see - through display device of claim 2 , wherein the 

The present disclosure provides a see - through display length of the deformation unit is changed according to a 
device configured to continuously change a focal distance . temperature of the deformation unit , and the temperature of 

The foregoing exemplary embodiments are merely exem- 15 the deformation unit is controlled by the electrical signal . 
plary and are not to be construed as limiting . The present 4. The see - through display device of claim 1 , further 
teaching can be readily applied to other types of apparatuses . comprising a restoration unit provided between the support 
Also , the description of the exemplary embodiments is ing unit and the image generation unit , and the restoration 
intended to be illustrative , and not to limit the scope of the unit has a characteristic of returning to an initial state when 
claims , and many alternatives , modifications , and variations 20 the restoration unit is deformed . 
will be apparent to those skilled in the art . 5. The see - through display device of claim 4 , wherein the 

restoration unit comprises a bar having elasticity , and both 
What is claimed is : edges of the bar respectively contact the supporting unit and 
1. A see - through display device comprising : the image generation unit . 
an image generation unit that comprises a light source and 6. The see - through display device of claim 4 , wherein the 

is configured to emit a virtual image light ; restoration unit comprises a torsion spring , and both edges 
a light combining unit that comprises a mirror and a beam of the torsion spring respectively contact the supporting unit 

splitter and is configured to combine the virtual image and the image generation unit . 
light with an actual image light ; and 7. The see - through display device of claim 6 , wherein the 

a driver comprising : 30 torsion spring is provided as a pair of torsion springs , and the 
a supporting unit ; and pair of torsion springs face each other with the supporting 
a deformation unit disposed between the supporting unit and the image generation unit therebetween . 

unit and the image generation unit and configured to 
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